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1. The issue  
While the consumption of seafood has well-established nutritional and health benefits, some fish species can be 
harmful when they accumulate contaminants. The question is how to maximize the positive consequences of 
seafood consumption while minimizing the concurrent negative consequences. 
The risks of consuming potentially contaminated foods have traditionally received greater attention than the 
benefits of eating them. However, there is now a growing focus on the risks of not consuming certain foods, and 
among them fish products, given their potential beneficial components. Nutritional benefits derive not only from the 
long-chain polyunsaturated fatty acids (LCPUFAs) – docosahexaenoic acid (DHA)and eicosapentaenoic acid (EPA) 
– but also from amino acids, micronutrients (vitamins, minerals) and possibly from other nutrients (e.g. taurine), all 
found in fish. 
The fact that fish consumption helps prevent coronary heart disease (CHD) has been well known for some time. 
There is now an increasing focus on fish as a source of DHA and iodine, which are essential for the early 
development of the brain and neural system. These nutrients are almost exclusively found in foods from the aquatic 
environment. The role of fish in mitigating mental disorders, such as depression and dementia, is also receiving 
increased attention from scientists. 
However, the presence of contaminants in some fish and fish products and other foods is of increasing concern to 
consumers. Some fish products are known to contain contaminants such as methyl mercury (mercury in its most 
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toxic form) and dioxins (alldioxin-like compounds). 
In general, it is believed that the levels of such contaminants in seafood are well below the maximum levels 
established for their safe intake. Nevertheless, in fish caught in polluted waters or in large, long-lived predator 
species, the levels of contaminants might exceed the levels regarded as safe for consumption. 
It is well known that ingested mercury might have a negative impact on the development of the neural system of 
children and that some fish species can be the main source of mercury in many diets. Fish can also be a source of 
dioxins in populations that consume fish frequently. However, the occurrence of dioxins among individuals in these 
populations is generally not higher than in populations having low fish consumption.1 Therefore, reducing the 
consumption of fish might reduce the exposure to mercury in human diets, but the exposure to dioxins will probably 
be the same for individuals even if they significantly reduce their consumption of fish. 
When consumption of a food can be associated with both potential health risks and benefits, risk managers try to 
identify an intake level that minimizes risks and maximizes benefits. It is particularly important to establish such 
levels when consumption levels are close to levels that should not be exceeded.2 
Advice on limiting the consumption of fish for vulnerable groups, such as children and pregnant women, is being 
given by many public health authorities. While the intention is only to limit consumption of products believed to 
have elevated levels of contaminants, the effect in some cases has been a significant reduction in seafood 
consumption. However, a reduction in seafood consumption could result in a diet that might not ensure an optimal 
intake of essential nutrients. Both children and adults run this risk. As LCPUFAs are essential in the early 
development of the brain and neural system in children, advice aiming to limit the consumption of contaminated fish 
must be couched in such terms that not all fish is given a “bad name”. Similarly, as sea food consumption reduces 
cardiovascular diseases among the adult population, messages intended to reduce the exposure of fish products to 
contaminants should go hand in hand with the promotion of safe fish products. 
 
2. Possible solutions 
Most informed observers would probably agree that the solution to this issue consists of sound, science-based 
advice that weighs the benefits and costs for human health of consuming fish. Although much work has been done 
in this field, the subject is not exhausted and conclusions reached to date have not obtained universal endorsement. 
Addressing this issue is a complex and resource-demanding scientific task that includes: (i) an assessment of the 
health risks associated with the consumption of fish and other seafood; (ii) an assessment of the health benefits 
associated with the consumption of fish and other seafood; and (iii) a subsequent comparison of the health risks and 
health benefits. 
Some studies have tried to balance the positive and negative sides of consuming foods of high nutritional value 
but that are also a source of contaminants. However, to date, the procedures used have been controversial, and 
experts in this field maintain that new procedures need to be developed in order to carry out quantitative selected 
issues in fisheries and aquaculture assessments of the risks and benefits to human health of consuming fish and other 
seafood.3 Once the methodology has been developed, the required data will need to be obtained. The new 
procedures should make it possible to compare nutritional benefits with the possibility of adverse effects while 
accounting for the uncertainties –this should be possible for all groups in the population. In addition, scientists 
should be able to make quantitative comparisons of the human health risks and benefits of seafood consumption. 
 
3. Recent actions 
 
In order to assist governments in giving advice to vulnerable population groups on the potential risks and benefits 
of consuming fish and seafood, the Codex Alimentarius Commission requested FAO and the WHO to hold an expert 
consultation on health risks associated with mercury and dioxins in fish and the health benefits of fish consumption. 
The Expert Consultation on the Risks and Benefits of Fish Consumption was held from 25 to 29 January 2010 at 
FAO Headquarters, Rome, Italy.4 Seventeen experts’ innutrition, toxicology and risk-benefit assessment discussed 
the risks and benefits of fish consumption. The experts agreed that consumption of fish provides energy, protein and 
a range of essential nutrients, and that eating fish is part of the cultural traditions of many peoples. In some 
populations, fish and fishery products are a major source of food and essential nutrients, and there may be no 
alternative and affordable food sources for these nutrients. 
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Among the general adult population, consumption of fish, and in particular oilyfish, lowers the risk of CHD 
mortality. There is an absence of probable, or convincing, evidence of mercury causing CHD. Although there is a 
risk that dioxins may cause cancer, the risk is comparatively small and seems to be outweighed by reduced CHD 
mortality for those who eat fish. Weighing the benefits of LCPUFAs against the risks of mercury for women of 
childbearing age, it is established that, in most circumstances, fish in the diet lowers the risk of women giving birth 
to children with suboptimal development of the brain and neural system compared with women not eating fish. 
At levels of maternal dioxin intake (from fish and other dietary sources) that do not exceed the established long-
term tolerable intakes of dioxins, the risk of suboptimal neural development is negligible. 5 If the maternal dioxin 
intake (from fish and other dietary sources) exceeds the established long-term tolerable intakes of dioxins, this risk 
may no longer be negligible. Among infants, young children and adolescents, evidence is insufficient to derive a 
quantitative framework of health risks and benefits. However, healthy dietary patterns that include fish established 
early in life influence dietary habits and health during adult life. 
To minimize risks in target populations, the Expert Consultation recommended that states should acknowledge 
that fish is an important food source containing energy, protein and a range of essential nutrients as well as being 
part of the cultural traditions of many peoples. States should therefore emphasize: (i) that fish consumption reduces 
CHD mortality in the adult population; and (ii) that fish consumption improves then euro development of foetuses 
and infants and is therefore important for women of childbearing age, pregnant women and nursing mothers. In 
order to provide sound advice to different population groups, it will also be important to develop, maintain and/or 
improve regional databases of the specific nutrients and contaminants in the fish available for consumption. Risk 
management and communication strategies that aim to minimize risks and maximize benefits from eating fish 
should be developed and evaluated. 
 
4. Future perspectives 
4.1. Mental illness 
 
Mental illness and depression are increasing globally. Some experts predict that they will become a major burden 
in terms of global health, especially in the developed world.5 In 2004, mental health overtook heart disease as the 
leading health problem in104 The State of World Fisheries and Aquaculture 2010Europe and was estimated to cost 
€386 billion a year.6 More recent studies suggest that consumption of seafood and in particular long-chain n-3 
polyunsaturated fatty acids (LC n-3 PUFAs) may also have a positive impact on dementia7 and Alzheimer’s disease, 
with the most promising evidence for the benefits on mood and depression.8  However, such benefits should be 
considered as emerging, as they are not as well established as reductions in CHD deaths and improved early 
neurodevelopment. 
 
4.2. Sustainability and alternative sources of LC n-3 PUFAs 
 
Although there is no association between resource sustainability and health, the issue of sustainability must be 
considered if proven health benefits lead to greatly increased demand for seafood. With the known wide range of 
benefits from seafood consumption, it is pertinent to consider whether increased production is possible. For the last 
20 years, global landings from capture fisheries have been stagnant at around89–93 million tonnes. Even with the 
widespread failure to manage fishery resources properly, which has resulted in a situation where some 28 percent of 
stocks are overexploited, there is general scientific agreement that significantly more cannot be produced from wild 
fish populations. 
However, total global fish production has continued to rise, amounting to about 142 million tonnes in 2008.9 the 
balance is made up by production from aquaculture, which now amounts to 52.5 million tonnes, accounting for 
almost 46 percent of all fish for human consumption. 
Global fish consumption has gradually increased, regardless of the increasing world population, and stood at 17.0 
kg of fish (live weight equivalent) per capita per year in 2008. A widespread recognition of the benefits of seafood 
consumption would inevitably lead to additional demand. If the recommendations of authorities in the United 
Kingdom of two meals of 140 g of fish per week10 were followed, then annual per capita consumption would have 
to rise to 23.3 kg. This translates into an additional production of 40 million tonnes for 2008, rising to 82 million 
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tonnes in 2050. 
Aquaculturists are optimistic that far more fish can be produced, but there are issues of nutritional quality using 
land-based feeds. It would be necessary to incorporate LC n-3 PUFAs into the feeds. Intensive research is required 
on how this could be achieved, including on production from hydrocarbons by yeast fermentation, extraction from 
algal sources11 and/or genetic modification of plants to become LC n-3PUFA producers. However, for now and 
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